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POSS  Nanostructured  Chemicals: 

Past  &  Present 


•  fH 
< 


W - 

1 

h- 

09 

M 

JO  -o 

LU 

09  o) 

"S3 

LU 

cc  e 

H- 

o  =■= 

<C 

H- 

—  c 

ID 

CO 

_ 

.1 

Z 

o 

1— 

O  =3 

-O  =§ 

09  £3 

OQ 

>  00 

DC 

H— 

S  o 

CL 

CL 

CO 

<c 

Q 

Dr.  Tim  Haddad,  Dr.  Rusty  Blanski,  Dr.  Brent  Viers,  Capt.  Rene 
Gonzalez,  Maj  Steve  Svejda,  Mr.  Brian  Moore,  Mr.  Justin  Leland, 
Mr.  Pat  Ruth,  Dr.  Kevin  Chaffee,  Mr.  Hieu  Nguyen,  Mr.  Paul  Jones 


/ 


ccq: 

c 22ir 


eoue^sjsa^j  uopepixo 
$  ajnjejaduiai  asn 


Improve  High  Performance  Polymers/  Transform  Commodity  Polymers 
into  High  performance  Polymers 

Develop  Multi-Functional  Materials/  Replace  Metal  Parts  with  Polymers 


Anatomy  of  a  Polyhedral  Oligomeric 
Silsesquioxane  (POSS)  Molecule 
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Precise  three-dimensional  structure  for  molecular  level 
reinforcement  of  polymer  segments  and  coils. 


fillers  /  atmospheric  dust  20-1 ,000,000  A 


Why  does  POSS  incorporation  result 
in  dramatic  property  enhancements? 
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Chemical  Composition 


POSS  for  Flame  Retardant  Materials 


increased  melt  temp 


POSS  Siloxane 


Binding  Energy  (eV) 

XPS  survey  spectra  obtained  from  a  solvent-cleaned,  POSS-PDMS  film  (a)  after  insertion  into 
the  vacuum  system,  (b),  after  a  2-hr  (c)  24.6-hr  and  (d)  63-hr  exposure  to  the  hyperthermal  AO 
flux,  and  (e)  4.75-hr  air  exposure  following  the  63-hr  AO  exposure. 


(snun  AjBJJiqje)  (g)N 


105  100 

Binding  Energy  (eV) 

High  Resolution  Si  2p  spectra  obtained  from  a  solvent-cleaned,  POSS-PDMS  film  (a)  after 
insertion  into  the  vacuum  system,  (b),  after  a  2-hr  (c)  24.6-hr  and  (d)  63-hr  exposure  to  the 
liyperthermal  AO  flux,  and  (e)  4.75-hr  air  exposure  following  the  63-hr  AO  exposure. 


POSS  Diversit 
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POSS-technology  is  sustainable  •  poss-imide* 

via  dual-use  markets ”  •  POSS-teflon 

monomers  and  polymers. 


Conceptual  Model  for  POSS  Polymers 


Entanglement? 

Aggregation? 


POSS-polyurethane  Properties  l*L0K 


17%  POSS  incorporation  >  3X  increase  in  Hardness  (Shore  A) 


Prof.  Andre  Lee  -  Michigan  State  University 


The  above  data  (other  than  Dow’s  data)  is  an  average  of  at  least  10 
samples  for  each  test  with  acceptable  S.D.  of  5%  or  better. 


Key  Roadblocks  for  POSS 
Materials  'Seot.  1998 


POSS™  Commercialization  and 
Cost  Reduction  Campaigns 
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Reduce  costs  of  POSS™  Technology  from  $1000-$5000/lb  to  $10-50/lb. 


POSS™  Commercialization  and 
Cost  Reduction  Campaign 
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Volume  Increase,  Price  Reduction 


•  Hybrid  Plastic’s  new  proprietary  routes  have  resulted  in  high  yields, 
selectivity,  increased  []s,  and  lower  cost  starting  materials 


Technology  Transfer  =  Scalability  =  Price  Reduction,  Sustainability 


Time _ 1991 _ 1994 _ 1998  2000 

Quantity  <  50g  2-5  lb  20-40  lb  >  400  lb 

Price  ???  $  1000-5000/lb  $  1000-5000/lb  $20-250/lb 


R&D100  Award  in  2000 


POSS  for  fiber  coatings 


Successfully  developed  low-cost,  efficient  coating  process 


Polymer  Working  Group 


Wright  Technology  Network 


Polymer  Working  Group 


industrial  interest  has  increased  exponentially  with  technology  transfer 


